The study of heterometallic complexes containing d-transition metal and lanthanide(III) cations connected by bridging ligands is being actively pursued because of their relevance in solid-state technology and as models for magnetic studies.
The asymmetric unit of the title compound, [Yb 4 Zn 4 (C 4 H 5 -O 2 ) 20 (C 10 H 8 N 2 ) 2 (H 2 O) 4 ], contains half of a centrosymmetric octanuclear molecule in which each Zn II ion is fourcoordinated by three O atoms from three 2-methylprop-2enoate (L) ligands and one N atom from a 4,4 0 -bipyridine (bipy) ligand in a distorted pyramidal geometry. The two independent Yb III ions, each coordinated by eight O atoms in an irregular geometry, exhibit different coordination environments, viz. one water molecule, five bridging bidentate and one chelating bidentate carboxylate groups for one Yb III ion, and one water molecule, three bridging bidentate and two chelating bidentate carboxylate groups for the other Yb III ion. In the crystal structure, intermolecular O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds help to establish the packing.
Related literature
For the crystal structures of analogous complexes, see: Wu et al. (2003 Wu et al. ( , 2004 . For details of the preparation of YbL 3 (L = methacrylate), see: Lu et al. (1995) .
Experimental
Crystal data [Yb 4 Zn 4 (C 4 H 5 O 2 ) 20 (C 10 Refinement R[F 2 > 2(F 2 )] = 0.030 wR(F 2 ) = 0.066 S = 1.01 10712 reflections 714 parameters H-atom parameters constrained Á max = 0.57 e Å À3 Á min = À0.87 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày À 1; Àz þ 3; (ii) Àx; Ày þ 1; Àz; (iii) Àx; Ày; Àz þ 1; (iv) Àx þ 1; Ày; Àz þ 2.
Data collection: RAPID-AUTO (Rigaku, 1998) ; cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2002) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97. Fig. 1 . View of (I) showing the atomic numbering of the Yb and Zn atoms. The unlabelled atoms are related with the labelled ones by symmetry operation (-x, 1-y, -z Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Special details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 118.7 (4) C40-C42-H42B 120.0 O3-C1-C2 120.3 (4) H42A-C42-H42B 120.0 O2-C1-C2 121.0 (4) O18-C43-O19 120.5 (4) C4-C2-C3 123.7 (6) O18-C43-C44 119.9 (4) C4-C2-C1 117.3 (6) O19-C43-C44 119.6 (4) C3-C2-C1 119.0 (6) C46-C44-C45 123.3 (5) C2-C3-H3A 120.0 C46-C44-C43 118.2 (5) C2-C3-H3B 120.0 C45-C44-C43 118.5 (5) H3A-C3-H3B 120.0 C44-C45-H45A 109.5 C2-C4-H4A 109.5 C44-C45-H45B 109.5 C2-C4-H4B 109.5 H45A-C45-H45B 109.5 H4A-C4-H4B 109.5 C44-C45-H45C 109.5 C2-C4-H4C 109.5 H45A-C45-H45C 109.5 H4A-C4-H4C 109.5 H45B-C45-H45C 109.5 H4B-C4-H4C 109.5 C44-C46-H46A 120.0 O5-C5-O4 119.6 (4) C44-C46-H46B 120.0 O5-C5-C6 120.1 (4) H46A-C46-H46B 120.0 O4-C5-C6 120.3 (4) O21-C47-O20 123.7 (4) C7-C6-C8 124.0 (6) O21-C47-C48 118.0 (4) C7-C6-C5 118.9 (5) O20-C47-C48 118.3 (4) C8-C6-C5 117.1 (5) C50-C48-C49 122.2 (5) C6-C7-H7A 120.0 C50-C48-C47 119.4 (5) C6-C7-H7B 120.0 C49-C48-C47 118.3 (5) H7A-C7-H7B 120.0 C48-C49-H49A 109.5 C6-C8-H8A 109.5 C48-C49-H49B 109.5 C6-C8-H8B 109.5 H49A-C49-H49B 109.5 H8A-C8-H8B 109.5 C48-C49-H49C 109.5 C6-C8-H8C 109.5 H49A-C49-H49C 109.5 H8A-C8-H8C 109.5 H49B-C49-H49C 109.5 H8B-C8-H8C 109.5 C48-C50-H50A 120.0 O6-C9-O7 124.3 (4) C48-C50-H50B 120.0 O6-C9-C10 118.8 (4) H50A-C50-H50B 120.0 Symmetry codes: (i) −x, −y+1, −z. Symmetry codes: (ii) −x+1, −y−1, −z+3; (i) −x, −y+1, −z; (iii) −x, −y, −z+1; (iv) −x+1, −y, −z+2.
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